BACKGROUND: Uncontrolled hypertension remains a significant problem for many patients. Few interventions to improve patients' hypertension self-management have had lasting effects. Previous work has focused largely on patients' beliefs as predictors of behavior, but little is understood about beliefs as they are embedded in patients' social contexts. OBJECTIVE: This study aims to explore how patients' "explanatory models" of hypertension (understandings of the causes, mechanisms or pathophysiology, course of illness, symptoms and effects of treatment) and social context relate to their reported daily hypertension selfmanagement behaviors. DESIGN: Semi-structured qualitative interviews with a diverse group of patients at two large urban Veterans Administration Medical centers.
INTRODUCTION
Hypertension continues to be a major US health problem; it is underdiagnosed, undertreated, and even when treated, often poorly controlled; over one-third of patients on antihypertensive medications have uncontrolled disease. 1 Poor hypertension control has been attributed to provider factors, such as clinical inertia in prescribing adequate medications 2, 3 and patient factors, including poor adherence to medications and lifestyle management. [4] [5] [6] Few interventions to improve hypertension control have had resounding, sustained effects. 7 . Thus, finding ways to improve hypertension self-management remains a significant challenge.
Prior interventions have included educating patients about hypertension, improving BP self-monitoring at home, and nurse or pharmacist-led care. A recent Cochrane review found that purely educational interventions improved patient knowledge but were largely ineffective in improving hypertension control. Patient self-monitoring and nurse or pharmacist-led interventions held greater promise, although results were heterogeneous. 7 One reason for the failure of purely educational interventions may be that they lack a patient-centered focus, thereby failing to address patients' unique barriers to hypertension self-management. A patient-centered approach would incorporate how patients understand hypertension, attempt to manage hypertension, and prioritize its management in their lives. Many interventions are built upon theories that beliefs or illness perceptions drive patients' illness self-management. 8 , 9 Kleinman 10 reframes beliefs as integrated "explanatory models (EMs)" -patients' understanding of the causes, pathophysiology, course of illness, symptoms, and effects of treatment. EMs of an illness like hypertension are situated within social contexts; they are formed and persist in the context of the communities in which patients live. Thus, in order to influence health-related self-management behaviors, one must understand both patients' beliefs about an illness and their social context.
Further understanding hypertension self-management experiences would foster a patient-centered approach to hypertension control. Previous studies have examined patients' 'lay' models of hypertension, [11] [12] [13] but not how EMs relate to social context, or how they impact various hypertension selfmanagement behaviors. In this qualitative study, we extend prior work by examining patients' EMs, social contexts, and hypertension self-management behaviors. We explore these aspects of patients' hypertension experiences and propose a new conceptual model of patients' illness self-management.
METHODS

Participants and Recruitment
We recruited a purposive sample of African-American, white and Latino patients with uncontrolled hypertension from primary care clinics at two large US Veterans Affairs (VA) Medical Centers serving diverse populations located in the Northeast and Southwest, respectively. In a 1-year period, we sought to recruit 20 patients from each racial/ethnic group to obtain a wide range of responses, with the expectation that we would reach thematic saturation for a diverse population. Each site's institutional review board approved the study.
Patients were eligible to participate if they had a diagnosis of hypertension and uncontrolled blood pressure (BP) (≥140/ 90 mmHg) documented at least once in the previous 6 months in the VA's electronic medical record, and a BP>140/90 mmHg at their primary care visit. A research assistant (RA) called patients prior to their appointment to invite participation. At the visit, the RA administered eligibility screening, collected demographic information, took BP readings and obtained written informed consent. The data were collected between February 2007 and June 2008.
Data Collection
A trained RA conducted semi-structured 1.5 hour interviews with patients. A $20.00 gift card was given for participation. Patients were asked to describe their family, a typical day, experiences living with hypertension, knowledge about hypertension, what they thought caused hypertension, the severity of their hypertension, their concerns about hypertension, communication with their provider, and medications and strategies they used to manage their hypertension.
Data Analysis
Interviews were audio-recorded, professionally transcribed verbatim, and reviewed for accuracy. We used qualitative analytic techniques informed by grounded theory.
14, 15 We started by exploring how EMs affected hypertension selfmanagement. Consistent with a grounded theory approach, we sought to identify other aspects of patient experience emergent in the data. Five team members began by open coding five transcripts together, identifying themes grounded in participants' language, and generating a coding dictionary that was refined with coding of subsequent interviews. We collapsed codes into broader categories, informed by the data and EM categories of "cause," "course," "pathophysiology," "symptoms," and "treatment," and by aspects of social context. We identified participants' hypertension self-management behaviors -reports of what they did to control their hypertension -and developed summary templates describing each participant's EMs, social context, hypertension self-management behaviors, perceptions of clinical encounters, and primary barrier to hypertension self-management. Investigators paired up to analyze subsequent interviews and complete templates, which were reviewed by the entire team, and cases were contrasted using constant comparison analysis. Throughout the analytic process, we iteratively refined conceptual links between constructs to develop a conceptual model.
RESULTS
We interviewed 48 patients (19 African-American, 20 white, and 9 Hispanic). We failed to recruit the target number of Hispanic patients, due to the relatively low Hispanic prevalence at our sites and greater participation refusal. The average age was 60; 92 % were men; 88 % had at least a high school degree, and yet income was low (see Table 1 ). The average BP at the clinic visit was 160/93 mmHg. We identified two major domains affecting patients' hypertension self-management behaviors: 1) four different aspects of EMs, including beliefs regarding the cause of hypertension, hypertension symptoms, the illness course (including whether they thought hypertension was chronic or intermittent), and treatment value and effects; and 2) aspects of patients' social context, routines, habits, and competing health problems, which we termed "daily-lived experience" (DLE).
Patients described a wide range of EMs and DLEs that adversely affected their hypertension self-management behaviors and BP control (Tables 2 and 3 ). We first treat EM and DLE as separate and provide exemplary quotes demonstrating how EMs and DLEs were related to patients' reported hypertension self-management behaviors. We then show how EMs and DLEs may relate to one another in shaping self-management, and describe the resulting conceptual model. For 47 of the 48 patients we interviewed, we identified at least one EM or DLE that adversely affected their hypertension self-management behavior. We did not identify any unique racial/ethnic differences in EMs or DLE.
Explanatory Models (EMs)
One aspect of EMs was notably absent from patients' interviews: pathophysiology, or a biomedical conceptualization of the condition. Few patients described their understanding of the pathophysiology of hypertension, and when they did, these understandings were not linked to hypertension self-management behaviors. In contrast, perceptions of cause, illness course, symptoms, and treatment were related to self-management in several ways.
Cause.
When asked what caused their high BP, patients' responses corresponded to notions of both the chronic disease of hypertension and to a temporary increase in BP associated with daily activities. Patients did not distinguish these two 'illnesses,' and often engaged in behaviors to avoid the latter, rather than behaviors that addressed biomedically attributed causes of hypertension . Patients noted causes including: 1) heredity, 2) general life stress, 3) poor diet (especially salt intake), and 4) lack of exercise.
Patients also described causes typically associated with temporary rises in BP: 1) increased situational stress, 2) pain, and 3) exercising. Hypertension self-management behaviors were related to both types of perceived causes. For example, one woman who responded that stress was the cause of her hypertension went on to say: Focuses on these remedies, while not taking medications or altering diet or sodium intake This woman had described a complex, stressful city life, including work and family stressors. Her EM that stress was the cause of her hypertension, reflected in her statement that if she moved she would no longer have hypertension, led her to consider altering her living situation. This view could perhaps contribute to poorer medication adherence.
Course of Illness. The course of illness refers to patients' perceptions of the path, controllability and severity of the illness. Some patients viewed hypertension as an intermittent problem that comes and goes. They were not concerned with hypertension as a chronic problem that needed constant management; rather, they focused on it when they knew their BP was high. For example, one woman stated: This woman expressed an EM of hypertension as intermittent; moreover, 'normal BP' for her is incongruent with the biomedical view of poor hypertension control. Subsequently, she altered her self-management behavior depending on her EM of 'high' blood pressure. She hinted that how she feels and functions, rather than an objective measurement, changes her behavior.
Symptoms. Patients discussed symptoms of hypertension in two ways: 1) "There are no symptoms of hypertension," or 2) "I can feel when my blood pressure is high" (see the previous quote). In the first view, patients stated that since they did not have any symptoms associated with their hypertension, there was no need to adhere to hypertension management recommendations. One man who didn't have symptoms stated: "[Hypertension] doesn't affect me. If it would just hit me, "boom!" and it would like put me to a point where I was … I'm getting dizzy from eating bacon or whatever, then I would change that, I wouldn't do that. But it hasn't." (#3 -African American man, age 73)
He expressed an EM in which the presence of symptoms indicated a need for concern, incongruous with the view of hypertension as the silent killer. Subsequently, he continued to eat bacon, despite recommendations to the contrary.
Other patients described hypertension symptoms including headaches, "pressure on your chest," feeling "queasy or uneasy," neck aches, backaches, or racing pulse. One man described having a headache and feeling "the blood [rush] to your head." Many of these patients altered their hypertension self-management behaviors depending on their symptoms. One man stated: "I can almost tell when it's a little bit getting higher, I start feeling a little different in my head, you know, it's like a headache or something, like a little pressure. So I back off on eating (inaudible) and whatnot, or I take an extra pill on that day. I mean, I usually take two, and I would do that and it sort of levels it again. Or I really stop eating everything that has salt and sodium … and that seems to work." (#4 -Latino man, age 63)
The EM that high blood pressure produces symptoms led him to alter his medication and diet depending upon his symptoms. This behavior, in turn, may contribute to poorly controlled BP.
Treatment. Beliefs about treatment effectiveness shaped hypertension self-management, and were linked to patients' perceptions of causes and symptoms. Some endorsed taking medications, altering diet and engaging in exercise as effective treatment. Others, such as the following man, expressed concerns about taking medications for BP control, and altered treatment accordingly. "Higher dosages concern me. I felt that my pressure was higher than…. I must have done something and it started getting higher, and I came to your walk-in clinic. And I was given a higher dosage. And I didn't take it, I just went home and I relaxed. I think I might have taken one actually, or one-half." (#5 -Latino man, age 63) This man's EM that high medication doses may be harmful led him to rely more on relaxation than taking medications to control his hypertension. Note this behavior also reflects an EM that relaxation is an effective treatment.
Another man stated that he didn't like taking medication, liked to drink and smoke, and that only exercising would control his hypertension: "So, like I run. I run, until I, you know, I'm tired and can't run any more. I stop. I sit. I collect myself and then I go again. … I smoke, so I work on my lungs as much as I can. And the thing is I'm trying to clear them so I can breathe better and basically have more wind… But now, I'm on-they got me on-blood pressure pills. I'm taking medication for high blood pressure." INTERVIEWER:"Right. And how many are you on for blood pressure?" "Just-I take one a day. You know, sometimes I do. Sometimes I miss it, you know. But my doctor, my primary care doctor, she wants me to take these every day. I don't like medication too much. I like natural things." (#6 -African American man, age 64) His EM was that taking medication was unnatural, and therefore concerning. Despite his acknowledgement that smoking is bad for him, he expressed an EM that getting exercise can overcome negative effects from smoking. He subsequently relied solely on exercise to control his BP.
Daily-Lived Experience (DLE)
Patients were asked to tell the interviewer about their lives and describe a typical day. The ways patients managed their hypertension were often embedded in descriptions of their daily activities. We identified five aspects of patients' DLE that were related to hypertension self-management behaviors: 1) isolated lifestyle, 2) serious competing health problems, 3) lack of habits and routines, 4) barriers to exercise, and 5) prioritizing lifestyle choices (Table 3) . Below we provide some exemplars, noting also how patients' EMs intersected with DLE.
Lonely and Isolated Lifestyle. Many patients lived alone, were retired, unemployed, or on disability. Subsequently, they had little regular daily social interaction. One exception was venturing out to a local diner for daily meals, through which they attained the social interaction necessary to sustain their mental health. This practice, however, meant that they had little control over the amount of salt in their food. One man stated: "I live alone, you know? So I don't like cooking for one person. So I always go someplace to get lunches or dinners or whatever, or I go out and eat. Even eggs, you know, you can have a pinch of sodium in eggs, they already have it; they have sodium already. So everything that I eat might have sodium, and that little bit could bring it way up". (#7 -Latino man, age 61) This man's EM was that sodium was bad for his hypertension. However, his DLE included eating at restaurants for social engagement, interfering with his ability to control his sodium intake.
Serious Competing Health Problems. Most participants had multiple co-occurring illnesses that competed with their hypertension self-management. Some confused hypertension treatment regimens with regimens for other conditions. Problems such as having arthritis or pain interfered with following exercise recommendations. For others, controlling hypertension was not considered important relative to other conditions. For example, when asked about how concerned he was about hypertension, one man who was HIV positive and had diabetes responded: "I'm not at all concerned about it, because I got the HIV and I got the diabetes. And high blood pressure is just another one." INTERVIEWER: "How has it affected your overall health, if in any way?" "I think I keep saying, to the best of my knowledge, I don't feel it anywhere." (#8 -African American man, age 67)
The DLE of having other competing health problems to manage interfered with this man's hypertension self-management. His EM of hypertension as symptomless further rendered it unimportant relative to his other health problems.
Lack of habits and routines. Some patients described highly unstructured lifestyles with few routines, and forgetting to take medications. When asked by the interviewer what made it difficult for him to lower his BP, one man replied: "Some very simple things. First of all, sometimes I scrap my morning routine. Sometimes I get up in the morning. By the time I realize, 'Oh, I didn't take my medicine yet,' it's one or two in the afternoon, okay." (#9 -white man, age 54) This man's DLE included disrupted routines, which subsequently resulted in not taking his medication as prescribed. This disruption, rather than any EM about his medications, interfered with medication adherence and hypertension control.
Others had unpredictable daily lives. One man described working on a boat at sea, during which time he often forgot to bring enough medication, was unable to obtain refills, and sometimes forgot to take it. He also described difficulty controlling his diet, as the ship's cook prepared very salty food. Thus, despite having medication and limiting salt as part of his EM for controlling BP, his daily life presented barriers to doing so.
Barriers to Exercise. Many participants expressed an EM that exercise was important to managing their hypertension, but they experienced barriers to exercising. One barrier was other health conditions, such as arthritis, that prevented them from engaging in exercise. Another was an unsafe environment. One man explained: "I do the exercise. Sometimes I go out and I walk up and down the steps. …'You do that for 30 minutes,' I said, 'It is almost equivalent to walking a mile' … because in my neighborhood, it is not real safe to be walking around, up and down the street." INTERVIEWER: "They got loose dogs everywhere, huh?" "Not only the dogs, gangsters." (#10 -white man, age 64) This man's DLE of living in an unsafe neighborhood challenged his ability to get his desired exercise, despite the fact that he endorsed an EM in which exercise helps control BP.
Prioritizing Lifestyle Choices. Patients described lifestyle choices that affected their hypertension self-management. For example, one man stated that he "liked to drink." "Sometimes I wouldn't take [BP medication] for two or three days because I'm drinking. And when I continue, I'll take two for a couple days, and that's it. You know, if I feel my pressure is too high so I just double-dose, you get it? Only for a couple days, and then I go back to the regular dose." (#11 -African American man, age 57) Drinking alcohol was part of his DLE. He understood the potential problems of drinking while taking his medication, so he altered his medication use. He also expressed an EM of the effects of treatment: the total amount of medication taken in a week is important, rather than daily adherence.
EMs and DLE Together
Patients' narratives about their hypertension reveal the intertwined nature of EMs and DLEs. In some instances, the EM might drive DLE and behavior. For example, in quote #5, the gentleman's EM is that he doesn't wish to take medications because they aren't natural. This subsequently drives his behavior around exercising, which is something that he can do in his daily life.
In other cases, DLE might drive the EM. In quote #1, the woman described a DLE in which stress was prevalent in the inner city context in which she lived. She attributed her high BP to this stressful life context, and in turn, believed that moving to a more peaceful setting would control her BP. If she moved, and her BP did not improve, this could alter her EM about the cause of her hypertension.
Conversely, there are instances where patients' DLE interfered with their abilities to act on their EM. This is especially salient in the case of sodium intake. Many patients reported that lowering their salt intake was important for controlling their BP, but as noted in quote #7, eating out and eating prepared foods limited patients' abilities to control their salt intake. This in turn may reinforce an EM that excess salt causes hypertension.
Conceptual links between these constructs resulted in the development of the Dynamic Model of Chronic Disease Self-Management (see Fig. 1 ). In this model, EMs and DLE continually shape one another in relationship to behavior, and may change over the course of a patient's illness, as has been noted in our childhood asthma work. 16 When discussing EMs and DLEs, patients suggested that communication with providers was also important to their selfmanagement. Research supports the importance of this dimension on patient adherence. 17 Thus, we also include patient-provider communication in the model.
DISCUSSION
Patients' reports of their EMs and DLEs demonstrate that hypertension self-management does not occur primarily in the doctor's office. Rather, patients self-manage their hypertension in complex social contexts, in which they develop hypertension EMs while engaging in daily activities. Our findings show different ways in which EMs and DLEs can affect patients' hypertension self-management, including adherence to medications and recommended healthy behaviors.
Previous studies have demonstrated how differences in EMs affect patients' illness management behaviors 13, 18 and confirm our finding that patients' EMs lead patients toward particular hypertension self-management behaviors that may interfere with hypertension control. 19 12. Huertin-Roberts 12 found that African American women differentiated between "high blood pressure," thought to be responsive to diet and medication changes, and "highpertension," a disease of the nerves caused by stress and factors that elicit emotional upset, and responsive to stress relief rather than antihypertensives. Others have found that medication beliefs contribute to medication adherence. 9, 20 These studies are consistent with theories of health behavior that account for behavior in terms of patients' internal cognitive assessments and motivations for engaging in healthy behaviors. [21] [22] [23] [24] Our findings demonstrate, however, that patients' selfmanagement is based on more than their EMs or beliefs. Patients' DLE, including their social context, routines and management of competing health demands, may conflict with their EMs, and interfere with good self-management. Previous work in understanding chronic disease selfmanagement has similarly found an important role of routines in disease self-management. 16, 25 The intervention challenge is that patients with uncontrolled hypertension have complex constellations of EMs, DLEs, other illnesses and competing priorities that converge to influence self-management behaviors. As shown in the conceptual model, DLEs and EMs are inextricably intertwined to shape behavior. If one were to imagine that an individuals' hypertension self-management experience were a strand of yarn, each fiber may constitute an EM or DLE; but if one were to pull on one strand, all the others would follow, altering the yarn altogether.
Limitations. Our findings are limited by three factors. Because this study was conducted in the VA, findings may not generalize to non-veteran populations or women, since most participants were men. Additionally, we did not observe the behaviors described; patients' reported behaviors may differ from actual behavior. Finally, although we reached saturation with our white and African American samples, we were unable to enroll as many Latino patients as intended; therefore, we may have missed some additional novel EMs or DLEs.
Interestingly, participants' infrequently stated understanding of hypertension pathophysiology was not related to selfmanagement behaviors, suggesting that focusing on explaining how hypertension works in the body may not be an effective approach to improving hypertension control. Hypertension discussion in clinical encounters has often been restricted to adherence assessment (although even this may not occur 26 ), with limited time spent counseling patients about hypertension self-management and lifestyle. 27 While prior interventions have been tailored to particular patients' needs, 7, 8, 28 these interventions remain focused on providing information or education to patients to encourage them to improve their hypertension self-management behaviors, with little focus on patients' EMs in the daily life context in which they manage their illness. Many participants were able to state what they should do to control hypertension, but persisted in not doing so. Thus, these results suggest that improving patients' hypertension self-management requires an approach beyond assessment and education.
Encouraging patients to discuss their EMs and DLEs can enhance clinician understanding of patients' lived experience of hypertension and subsequent self-management behaviors. 29 Some participants expressed EMs that are inconsistent with biomedical knowledge leading to poor self-management. In these instances, providers should acknowledge these differences and tailor their intervention to accommodate those beliefs. 29, 30 For example, a provider may acknowledge that while reducing stress may be helpful for health, hypertension control requires additional lifestyle and medication management. Simply reminding patients to take medications and engage in healthy behavior is unlikely to be effective without addressing aspects of the patients' context. Techniques such as motivational interviewing may be effective in focusing on these aspects of hypertension management. 31 Cooper's suggestion 28 that providers need to 'get to know the patient as a person,' would likely lead providers to a better understanding of patients' DLE. These steps might lead to a decrease in contextual errors in treating hypertension: treatment errors based on a misunderstanding of the patients' context of disease management. 32 Our findings underscore the importance of finding novel approaches in health care delivery systems to address the complex social and behavioral aspects of chronic disease selfmanagement. While providers may address patients' EMs and DLEs during routine clinical encounters, short clinic visits often preclude such in-depth conversations, although Haidet convincingly argues that such conversations need not necessarily take more time. 33 Approaches using team based care, 28 including health coaches 34 in the context of a patient-centered medical home, may be ideal for addressing these key aspects of patient hypertension self-management.
